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(57)Abstract 

PROBLEM TO BE SOLVED: To improve adhesiveness 
and contactability between an IC chip and a printed 
board in an IC module for IC card of face down form 
using an anisotropic conductive adhesive film. 
SOLUTION: Values of ou |3 and y are set to hold the 
relation of y^a+p, where a represents the thickness of a 
bump portion 14 to be formed on an IC chip 14, p ; ^r^; ,-, ,.t, 

represents the thickness of a wiring pattern layer 16 of a £p * ; >,»--r:-«^ 
printed board, and y represents the thickness of an 
anisotropic conductive adhesive film 15 to be used. £ 
Thus, an IC module having excellent adhesiveness and 
contactability may be provided. By loading this IC 
module on an IC card, an IC card exhibiting high 
reliability may provided. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is gamma>=alpha+beta when 
thickness of beta and the different 
direction conductivity adhesive film to be 
used is set [ the thickness of the bump 
section of IC chip ] to gamma for the 
thickness of alpha and a substrate circuit 
pattern layer in IC module of a face down 
method using the different direction 
conductivity adhesive film. IC module for 
IC cards characterized by having a 
relation. 

[Claim 2] The manufacture method of IC 
module for IC cards characterized by 
carrying out bonding of between circuit 
patterns to the bump of IC chip using the 
different direction conductivity adhesive 
film which has the relation of 
gamma>=alpha+beta in the manufacture 
method of IC module of a face down 
method using the different direction 
conductivity adhesive film when 
thickness of beta and a different direction 
conductivity adhesive film is set [ the 
thickness of the bump section of IC chip ] 
to gamma for the thickness of alpha and a 
substrate circuit pattern layer. 
[Claim 3] The IC card characterized by 
equipping a card base material and the 
card base material concerned with IC 
module for IC cards according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention is invention 
about IC module which used the different 
direction conductivity adhesive film 
(ACF) for the IC card, its manufacture 
method, and the IC card using it. The 
content aiming at aiming at improvement 
in the adhesive property of IC chip and a 
printed circuit board and adhesion is 
started by specifying the thickness of 
ACF especially used in the case of IC 
module production. 
[0002] 

[Description of the Prior Art] Drawing 7 
is the cross section showing, the 
composition of an example of IC module 
with which the conventional IC card etc. 
is equipped. The IC module 10 has a 
printed circuit board 11 and the IC chip 
12 carried on the printed circuit board 11. 
The external connection terminal area 13 
is formed on one field of a printed circuit 
board 11 (upper surface in drawing). 
Nickel-plating layer 13b and gilding layer 
13a are given, and the external 
connection terminal area 13 is 
constituted by base 13c which consists of 
copper foil. On the field of another side of 
a printed circuit board 11, the circuit 
pattern layer 16 which consists of the 
same lamination as the external 
connection terminal area 13 is formed. 
The external connection terminal area 13 
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and the circuit pattern layer 16 are 
electrically connected through the 
through hole 17. The IC chip 12 has 
pasted the circuit pattern layer 16 side of 
a printed circuit board 11 by the 
adhesives layer 18. The IG chip 12 and 
the circuit pattern layer 16 are 
electrically connected by the bonding wire 
19 which consists of gold with a diameter 
of about 25 micrometers, aluminum, etc. 
The upper part of the IC chip 12 is 
covered with the closure resin 20 
including the bonding wire 19. Since the 
IC module 10 constituted as mentioned 
above mounts the IC chip 12 on a printed 
circuit board (Board) 11, it is called COB 
(Chip On Board). The case where the face 
of IC chip has turned to the opposite side 
of a printed circuit board as mentioned 
above especially is called IC module by 
the face *up method. 

[0003] Here, as for a card base material, 
insulating synthetic-resin layered 
products, such as a vinyl chloride (PVC) 
by which thickness was formed in 
0.76mm, are chosen in many cases. A 
crevice is formed in this front face of 
****** etc., and an IC card is obtained by 
laying underground and equipping this 
crevice with the above-mentioned IC 
module 10. 

[0004] However, by the above-mentioned 
conventional IC module, since it is the 
structure where the IC chip 12 and two or 
more printed circuit boards 11 are 
connected by the bonding wire 19 with a 



very small diameter, when an overload is 
applied to the IC module 10 or an IC card, 
there is a problem that there is a 
possibility that a bonding wire 19 may be 
disconnected. Moreover, in order to cover 
all the bonding wires 19 with the closure 
resin 20, there is a problem which is said 
when it comes to hindrance when only a 
part for the wire 19 to have projected 
from the upper surface section of the IC 
chip 12 must thicken thickness of the 
closure resin 20 and attains thin 
shape-ization of the IC module 10. 
Furthermore, in order to cover the IC 
chip 12 and the whole bonding wire 19 
with the closure resin 20, the area of the 
closure resin 20 becomes large and there 
is a problem of becoming easy to produce 
a crack etc. 

[0005] In order to solve an 
above-mentioned problem, in application 
(Japanese Patent Application No. No. 
175045 [ six to ]) of the point made by the 
applicant for this patent, the method of 
connecting IC chip and an 
electronic-circuitry substrate electrically 
by conductive jointing material is 
proposed. The face down method with 
which the face side of the IC chip 12 has 
turned to the printed circuit board 11 side 
is used for this method, and it carries out 
bonding of the IC chip 12 with which the 
bump 14 for bonding was formed in 
plating for external end-connection 
children, such as hard gilding, at the 
external end-connection child side on the 
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terminal substrate which performed 
plating for IC chip bonding, such as 
copper and gold, at IC chip -bonding side 
so that it may be illustrated by drawing 
3 . The heights for a bump 14 fixing in a 
circuit pattern layer by each terminal, 
heat weld, or ultrasonic weld are formed, 
and the conventional method is connected 
with the circuit pattern layer 16. 
However, in application by the applicant 
for this patent who hung up previously, 
making this connection by the different 
direction conductivity adhesive film is 
proposed. By IC module by this method, 
since there is no need for bonding with a 
wire, there is an advantage that the 
accident by open circuit of a wire does not 

- arise. Drawing 3 is drawing showing the 

example of IC module which used the 
different direction conductivity adhesive 
film in this way. 

[0006] It consists of electric conduction 
particle 15b by which thickness was 
formed here in the different direction 
conductivity adhesive film 15 at about 
(desirably about 30 micrometers) several 
10 micrometers and which is the film 
which can flow locally and was scattered 
adhesive resin layer 15a and in this resin 
layer like drawing 4 . An adhesive resin 
layer is a layer formed with 
thermosetting resin, thermoplastics, or 
both mixed resin. Moreover, electric 
conduction particle 15b consists of 
metallic-coating plastics particles etc. 
Like drawing 4 , when it contacts and 



pressurizes on both sides of this 
conductive member between the circuit 
pattern layers 16 of the IC chip 12 and a 
printed circuit board, since a conductive 
member is pressurized, the bump 14 for 
bondings of the IC chip 12, electric 
conduction particle 15b and electric 
conduction particle 15b, and the circuit 
pattern layer 16 will contact, and the 
bonding pad and the circuit pattern layer 
16 of the IC chip 12 will flow in the 
convex bump portion formed in IC chip. 
In addition, although the electric 
conduction particle of the flowing portion 
is drawn on two -layer in drawing 4 , it is 
thought in fact that an electric 
conduction particle contacts a multilayer 
and flows.- - - — 

[0007] Therefore, a conductive adhesive 
film can be connected, without [ since it is 
the different direction conductivity which 
has conductivity only to the direction 
which has received pressurization, 
without it produces a flow in the 
unnecessary direction, and ] using a wire. 
[0008] 

[Problem(s) to be Solved by the 
Invention] In case this different direction 
conductivity adhesive film is stuck to a 
printed circuit board by pressure, tacking 
of the film in the state where the 
separator was attached to the circuit 
pattern layer and the opposite side is 
carried out on the circuit pattern of a 
printed circuit board, and where a 
separator is attached, it pressurizes with 
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temporary adhesion equipment, and 
temporary adhesion is performed. 
Exfoliate a separator after that, carry out 
alignment of the IC chip and it is made to 
contact on a conductive adhesive film, 
after that, a hot press is carried out from 
IC chip, and this adhesion is performed. 
However, when the thickness is too thick, 
in case such a conductive adhesive film is 
a hot press, the problem that the flash 
from IC chip portion increases produces it. 
Moreover, although a flow is obtained on 
the other hand when thickness is thin, 
the problem that the adhesive property of 
IC chip and a substrate or adhesion falls 
arises. 
[0009] 

[Means for Solving the Problem] this 
invention is studied and made in order to 
perform certainly and quickly adhesion to 
IC chip of such a conductive adhesive film. 
Namely, invention of this invention claim 
1 is set to IC module of the face down 
method which used the different direction 
conductivity adhesive film. The thickness 
of alpha and a substrate circuit pattern 
layer for the thickness of the bump 
section of IC chip beta, Come out and it is. 
IC module for IC cards characterized by 
having the relation of 
gamma>=alpha+beta when thickness of 
the different direction conductivity 
adhesive film to be used is set to gamma 

invention of this invention claim 2 In 
the manufacture method of IC module of 
a face down method using the different 



direction conductivity adhesive film The 
thickness of alpha and a substrate circuit 
pattern layer for the thickness of the 
bump section of IC chip beta, Come out 
and it is. the manufacture method of IC 
module for IC cards characterized by 
carrying out bonding of between the 
bump of IC chip, and a circuit pattern 
using the different direction conductivity 
adhesive film which has the relation of 
gamma>-alpha+beta when thickness of a 
different direction conductivity adhesive 
film is set to gamma - invention of this 
invention claim 3 Let the IC card 
characterized by equipping a card base 
material and the card base material 
concerned with IC module for IC cards 
according to claim 1 be a -summary. 
[0010] That is, according to this invention, 
since the relation between the thickness 
of a different direction conductivity 
adhesive film or the thickness of a bump 
and a circuit pattern layer is specified, 
there is no defect of adhesion with a chip 
substrate or adhesion by a film being too 
thin, and an always suitable adhesive 
property and adhesion can be obtained, it 
is air between IC chip and a substrate 
that problems, such as ablation from the 
substrate of IC chip, are solved, and that 
adhesion's adhesive property of a chip 
and a substrate improves improves to 
bending of an IC card - the effect that 
problems, such as a ball, heat 
deformation, and penetration of an 
impurity, are solved is produced 
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[0011] 
[Example] 

(Example) With reference to drawing 1 
and drawing 2 , the example of this 
invention is explained hereafter. Drawing 
1 is drawing showing the process of 
manufacture of IC module for IC cards by 
this invention, and shows the relation 
between the IC chip 12, the different 
direction conductivity film 15, and a 
printed circuit board 11. The thickness of 
the different direction conductivity 
adhesive film for which a bump's 14 
thickness and gamma use alpha, and 
beta show the thickness of a circuit 
pattern layer among drawing. In addition, 
in the example of this invention, the same 
sign is given to the same portion as the 
conventional example, and the 
overlapping explanation is omitted 
suitably. The copper foil coat of a printed 
circuit board material was **********ed 
according to the photo etching process, 
and the pattern of the external 
connection terminal area 13 and the 
rear-face side circuit pattern layer 16 
were formed. Subsequently, nickel 
plating and gilding were given to the 
external connection terminal area 
pattern and the backwiring pattern, and 
the printed circuit board was completed. 
Thickness beta of the circuit pattern 
layer 16 of the obtained printed circuit 
board was 20 micrometers. On the other 
hand, that in which the bump 14 was 
formed for that by which a bump is not 



formed in the pad section, i.e., thickness 
alpha of Bengbu, by O's, 10, and the 
thickness of 20 or 40 micrometers was 
produced for IC chip, respectively, and 
was used for it. As a different direction 
conductivity adhesive film 15, thickness 
gamma used the 30-micrometer thing 
(Hitachi Chemical Co., Ltd. 
ANISORUMU). 

[0012] Next, the positioning mark 21 
which prepared ACF in the circuit 
pattern layer like drawing 2 (B) was 
made into aim, and tacking was carried 
out so that it might be arranged at the 
inside (within the limit [ drawing middle 
point line ]). After carrying out 
thermocompression bonding of the ACF 
with temporary adhesion equipment and 
fully exfoliating the separator of IC tip 
side of ACF after fixation, the bump 
portion of IC chip and the position of a 
circuit pattern were doubled, were made 
contact and pressurized [ heated and ], 
and this adhesion was performed. Next, 
in this way, the closure resin 20 was used, 
IC chip section and the circuit pattern 
section by which actual adhesion was 
carried out were fixed and covered with 
the different direction conductivity film, 
and four sorts of IC modules were 
completed. 

[0013] thus, the IC card base material 
formed by carrying out the laminating of 
each of obtained IC chip to 0.76mm 
****** — by things, the place under which 
IC chip is laid was built, the part 
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concerned was equipped with IC chip, 
and four sorts of IC cards were completed 
[0014] It was IC chip before being 
manufactured by IC module separately, 
and when the rate of adhesion was 
checked about the thing after a printed 
circuit board and adhesion, in 
20-micrometer **, it was 20% of rate of 
adhesion 50% like drawing 5 at 40 
micrometers to 100% of rate of adhesion 
having been obtained for a bump's 
thickness to 10 micrometers. Although a 
bump's thickness alpha filled the relation 
of gamma>=alpha+beta to 0* 10 
micrometers and good adhesion was 
obtained from this, when a bump's 
thickness exceeded 10 micrometers, since 
it became the relation of 
gamma<alpha+beta, it was presumed 
contrary to this that good adhesion is not 
obtained. For example, although the flow 
could be aimed at when thickness of ACF 
was set to 30 micrometers and thickness 
of the circuit pattern layer which forms in 
30 micrometers and a substrate a bump's 
thickness formed in IC chip was set to 40 
micrometers, the adhesion of IC chip and 
a substrate and the adhesive property fell 
notably, however, if thickness of ACF is 
thickened too much, it will see in the case 
of a hot press, and the problem that a 
broth increases will be produced 
[0015] Here, like drawing 6 , it is in the 
state which pasted up the IC chip 12 on 
the printed circuit board by the different 
direction conductivity adhesive film using 



the adhesive strength measuring 
instrument 22, the rate of adhesion fixes 
a substrate, and applies the fixed force 
from the side of a chip, or suppresses the 
side of a chip by the stator, and in case it 
lengthens a substrate by the fixed force, 
it expresses with a ratio the number with 
which IC chip produced ablation from the 
printed circuit board. 
[0016] Moreover, when the durability test 
was performed about the thing of each 
bump thickness of the completed IC card, 
in that by which bump thickness exceeds 
20 micrometers, it was checked that a 
poor operation occurs at an early stage. 
[0017] 

[Effect of the Invention] As mentioned 
above, since the component which 
specified the thickness of ACF is used 
according to invention of a claim 1, or 
since a bump's thickness and the 
thickness of a circuit pattern layer are 
formed, it is sufficient lamination on the 
design, the adhesive property always 
stabilized in connection of IC chip to a 
circuit pattern layer can be acquired, and 
peeling at the time of bending etc. is lost, 
moreover, since the adhesion of IC chip 
and a printed circuit board improves, it is 
air - the influence of a ball, generating of 
on the strength degradation and heat 
deformation, penetration of an impurity, 
etc. is lost Since it can be used according 
to invention of a claim 2, being able to 
choose the thing of the thickness from 
which the good rate of adhesion is 
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obtained in the thickness of a different 
direction conductivity film and which was 
defined beforehand, IC module which was 
efficiently excellent in quality as 
mentioned above can be manufactured. 
Moreover, since it is the IC card which 
used IC module for IC cards of a claim 1 
according to invention of a claim 3, a 
reliable IC card can be obtained. 



iESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is drawing explaining the 
manufacture process of IC module for IC 
cards by this invention. 
[Drawing 2] It is drawing explaining the 
relation at the time of joining a printed 
circuit board to IC chip using a different 
direction conductivity adhesive film. 
[Drawing 3l It is drawing showing the 
example of IC module of the face down 
method which used the different direction 
conductivity film. 

[Drawing 41 It is the cross section 
showing the detail of a different direction 
conductivity adhesive film. 
[Drawing 51 It is drawing showing a 
bump ! s thickness and the relation of the 
rate of adhesion which were formed in 
the chip in the example of this invention. 
[Drawing 6l It is the schematic diagram 
showing the measuring method of the 
rate of adhesion. 

[Drawing 71 It is drawing showing the 
example of the conventional IC module. 



[Description of Notations] 

10 I C Module 

11 Printed Circuit Board 

12 IC Chip 

13 External Connection Terminal Area 

14 Bump 

15 Different Direction Conductivity Film 

16 Circuit Pattern Layer 

17 Through Hole 

18 Adhesives Layer 

19 Bonding Wire 

20 Closure Resin 

21 Positioning Mark 
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